Chaetocin induces endoplasmic reticulum stress response and leads to death receptor 5-dependent apoptosis in human non-small cell lung cancer cells.
Epigenetic abnormalities are associated with non-small cell lung cancer (NSCLC) initiation and progression. Epigenetic drugs are being studied and in clinical trials. However, the molecular mechanism underlying the apoptosis by the epigenetic agents remains unclear. SUV39H1 is an important methyl-transferase for lysine 9 on histone H3 and usually related to gene transcriptional suppression, and chaetocin acts as the inhibitor of SUV39H1. We demonstrated here that chaetocin effectively suppressed the growth of multiple lung cancer cells through inducing apoptosis in a death receptor 5 (DR5)-dependent manner. Chaetocin treatment activated endoplasmic reticulum (ER) stress which gave rise to the up-regulation of ATF3 and CHOP. Furthermore, ATF3 and CHOP contributed to the induction of DR5 and subsequent apoptosis. When SUV39H1 was silenced with siRNA, the expression of ATF3, CHOP and DR5 was elevated. Thereafter, knockdown of SUV39H1 induced apoptosis in NSCLC cells. In summary, chaetocin pharmacologically inhibits the activity of SUV39H1 which provokes ER stress and results in up-regulation of ATF3 and CHOP, leading to DR5-dependent apoptosis eventually. These findings provide a novel interpretation on the anti-neoplastic activity of epigenetic drugs as a new therapeutic approach in NSCLC.